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ERADICATION OF BOVINE TUBERCULOSIS 


A TOPICAL subject in this country is the eradication of bovine tuberculosis, 
for, in reply to a question in Parliament, the Minister of Agriculture and 
Fisheries has given October 1, 1950, as the date when the proposed scheme 
for the eradication of tuberculosis in cattle on an area basis will be introduced. 
From time to time, articles by authors from other countries have been published 
in this and other veterinary periodicals, recording the methods employed in these 
countries for the control and eradication of bovine tuberculosis. By their 
adoption, rapid and satisfactory progress has been made in some instances, 
either throughout a whole country or in a part of a country which lends itself 
to such measures. There is ample evidence that even heavily infected areas 
can be rid of the disease in a relatively short space of time. In this country, 
up to the present, the clearing of tuberculosis from individual herds has been 
largely practised, and farmers have been encouraged to this end by the payment 
of bonuses and premiums for milk produced from “ attested” or “'T.T.” herds. 
Farmers are again being encouraged to have “ attested” herds, rather than 
“T.T.” herds. The progress made during past years is considerable. Figures 
are given in a paper presented to the XIVth International Veterinary Congress 
this year by J. N. Ritchie. The following extract shows the position: “In 
Great Britain, where in 1931 it was estimated that 40 per cent of cows would 
react to tuberculin, and that 0.2 per cent of cows were affected with udder 
tuberculosis, the incidence has been greatly reduced. In 1945, it was calculated 
that from 30 to 35 per cent of cows and 17 to 18 per cent of cattle would react 
(England 20 per cent, Wales 7.5 per cent, Scotland 14 per cent): at that time 
there were approximately 890,000 cattle in the tubercle-free herds. Since there 
are now some 1,704,000 cattle in such herds, progress is evidently being made.” 
He also states that : “ The number of animals slaughtered under the Tuberculosis 
Order has fallen steeply in recent years. Whereas 23,716 had to be killed in 
1936, only 6,320 were killed in 1948. This is largely attributable to the advance 
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of eradication”; and, further, “the amount of milk marketed from tubercle- 
free herds has risen from 141.6 million gallons in the year to March 31, 1943, 
to 354 million gallons for the year to March 31, 1948.” These figures indicate 
the progress that has been made in individual herds. The time has now arrived 
when areas in different parts of the country are to be freed from bovine 
tuberculosis, the ultimate object being to eradicate the disease from the country. 

The control of bovine tuberculosis depends upon the application of the 
tuberculin-test; in addition, of course, many arrangements have to be made and 
observed in the maintenance of herds in a tubercle-free state. Our knowledge 
of tuberculin and tuberculin-testing has advanced in recent years, so that with 
the tuberculins now in use, and the interpretation of the results of the test which 
have been worked out from experience in testing, the diagnosis of bovine 
tuberculosis in cattle is, on the whole, accurate. Efforts are continually being 
made to improve the specificity of tuberculins, so that agents may be available 
for testing purposes which will detect sensitivity caused by the bovine tubercle 
bacillus only. While progress in the necessary studies to this end is recorded, 
the desired position may not be reached for some considerable time : the present 
method of testing may therefore have to be practised for some years at least. 

Vaccination against bovine tuberculosis has been the subject of much 
discussion and research work. The results with B.C.G. cultures of the tubercle 
bacillus gave some hope that a method of preventive inoculation may have a 
place in the control of the disease in cattle. The later work with the “ vole 
bacillus ” gave further encouragement to this hope. While the published results 
of experimental work and some later observations show clearly that under certain 
conditions a resistance to bovine tuberculosis can be set up and maintained in 
cattle by the use of the B.C.G. culture, it is very doubtful if vaccination is a 
practical method of controlling the disease in this country. The aim must be 
eradication, as opposed to control: vaccination has many disadvantages in an 
eradication scheme. In 1948, an interesting and important discussion on 
vaccination took place at the 16th Session of the Committee of the Office 
International des Epizooties, in Paris. It transpired that, although recommenda- 
tions for the use of B.C.G. had been made by the Committee in 1929, 1930, 
1931, and 1932, no reports had been received concerning practical results from 
its adoption: a resolution was finally adopted against vaccination as a method 
of dealing with bovine tuberculosis in cattle. A significant sentence in the report 
is: “The countries most occupied in combating tuberculosis have totally 
renounced preventive vaccination, even those which have been giving special 
attention to the method ” (translated). 

We look forward to the introduction of the area eradication scheme in this 
country, and we hope, from time to time, to be able to publish reports of its 


progress. 
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GENERAL ARTICLES 


SOME CONSIDERATIONS ON THE ERADICATION 
OF BOVINE TUBERCULOSIS 


By FLUCKIGER, 
Berne. 


(Translated) 


OF all the epizootic diseases of a chronic type which exist on the Continent, 
bovine tuberculosis causes the heaviest losses to owners of livestock: equally 
important is its serious danger to human health. Its eradication is, therefore, 
essential not only in the interests of agriculture, but also in order to safeguard 
public health. 

Professor Bang, Copenhagen, was the first to carry out experiments on a 
method of combating bovine tuberculosis. He did his work in Denmark in 
1893: the following essential measures comprise his method :— 

(1) Tuberculin testing of all bovine animals on the farm. 

(2) Separation of reactors from non-reactors, the latter having special 
attendants: the housing of the animals on different farms or in separate prem- 
ises on the same farm: if these are impossible, the separation of the two groups 
in the same building, by a partition. 

(3) The slaughter of cases of “open” tuberculosis, either immediately they 
are discovered or after fattening. 

(4) The rearing of calves, born from reacting cows, clinically healthy or 
only slightly affected, on the condition that they are removed from the infected 
premises immediately after birth: protection against subsequent infection is 
given by the feeding of milk that has been boiled or efficiently pasteurised 
(85 degrees C.). 

(5) Complete disinfection of the premises for the housing of healthy stock. 

(6) Tuberculin testing, once or twice a year, for the healthy stock in order 
to eliminate at once any animals which have become infected in the interval, in 
spite of the measures adopted. 

Where this method was conscientiously carried out encouraging results 
have been obtained, but the same success has not been found in all countries 
as in Denmark. This has been due partly to the high incidence of reactors and 
partly to the general opposition to the tuberculin test. Further, considerable 
difficulty has been experienced in the isolation of the reactors. 

For this reason, Professor Ostertag introduced into Germany at about the 
same time another method, “ Ostertag’s method.” The first stage was to 
eliminate systematically the animals excreting tubercle bacilli, i.e., those affected 
with tuberculosis of the larynx, lungs, udder, uterus and intestine. No account 
was taken of reactors to tuberculin among adult animals, nor their separation 
into groups of reactors and non-reactors; the essential point was to eliminate 
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as rapidly as possible all “open” cases of tuberculosis and to feed the calves 
with milk which had been boiled or produced from cows known to be free 
from tuberculosis. The essential difference between the “Bang” and the 
“ Ostertag” methods is that in the latter, tuberculin testing and separation of - 
the animals in the herd, according to the results of the tuberculin tests, are not 
carried out. 

A third method, called the “radical” method, was ultimately introduced 
into some otlier countries, especially the United States of America. It consists 
in prohibiting the introduction of tuberculous cattle and eliminating all reactors 
to the tuberculin test. The reactors are slaughtered and compensation is paid 
to the owner. Only animals from herds free from tuberculosis may be intro- 
duced into the clean herds. 

The Swiss method of combatting tuberculosis, introduced in 1934, differs 
from the “ Bang ” method in that reacting cattle are not only separated from 
non-reactors, but, according to circumstances, are removed from the herd and 
continue to be used, or are slaughtered when they are no longer of economic 
value. The Swiss method is therefore a combination of the “Bang” and the 
“radical” American methods. 

The results obtained from the different methods are very variable. Most 
marked success has followed the “ radical”? American method, which, conse- 
quently, has been adopted elsewhere; for example, in Russia. In 25 years the 
position in America is that of the total cattle population, which is about 70 
million, and represents 15 per cent of the cattle in the world, only 0.5 per cent 
are actually tuberculous—a figure which, for all practical purposes, is 
insignificant. Using a similar method, equally good results have been obtained 
in Canada. 

On the other hand, less favourable results have been obtained in countries 
in which the “ Ostertag” method has been used. Because it has not yielded 
the expected results, it should therefore be abandoned. 

In Switzerland we considered, at first, the application of the “ Ostertag ” 
method in heavily infected herds. Although we might be able to check the 
disease, it is not possible to eliminate it by this method, because of the difficulty 
in obtaining proof of the excretion of tubercle bacilli. As I have already stated 
in other publications, all forms of tuberculosis may become “ open,” i.e., tubercle 
bacilli may be excreted continuously or periodically for a shorter or a longer 
time. This fact was described by the French authors in 1890. In many 
instances it is difficult to determine when an animal becomes an “ open” 
excretor. Unless tubercle bacilli are being excreted at the time of the bac- 
teriological examination, any tuberculous lesions are accepted as “ closed,” and 
it may be that they are really “open,” but that the organisms are not being 
excreted at the time of examination. For this reason it is not possible to be 
quite sure of the difference between “open” and “closed” lesions. One can 
readily understand that a tuberculous lesion, situated, for example, near a 
bronchus, can at first discharge tubercle bacilli into the pulmonary mucus and 
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they are expectorated : later, the lesion may become encapsulated, and therefore 
a “closed” lesion. For one reason or another the encapsulated lesion may break 
down and a further excretion of bacilli may take place, to be followed again 
by a “ closing ” of the lesion. If the examination took place during the “ closed ” 
stage the animal would not be considered dangerous from the point of view 
of infection: on the other hand, if the examination were carried out when 
the lesion was “ open,” the animal would, according to the “ Ostertag ” method, 
be slaughtered. Frequently an inspection of a carcase discloses only a small, 
deeply situated lesion. It is not certain if animals with a small lesion are 
eliminating the bacilli, while the presence of the organisms are not constant in 
animals with more extensive lesions. As already stated, the explanation rests 
on the variability of the tuberculous lesions. The danger of infection depends 
less upon the extent of the lesions than upon the type of the disease, i.e., whether 
the lesions are “ open ” or “ closed.” Furthermore, we cannot be certain that 
a tuberculous animal is not infectious continually throughout the course of the 
disease. Finally, post-mortem examination of a tuberculous animal does not 
always determine whether the tuberculosis was “ open ” or “ closed.” 


These facts were shown especially from the work of Professor Wagener 
at the Institute of Hygiene of the Veterinary School, Hanover. In 1943, he 
examined each day, for 8 to 15 days, the expectorate of four beasts affected 
with “open” tuberculosis (direct microscopical examination and guinea-pig 
inoculation). He showed that the excretion of tubercle bacilli was not constant, 
but was intermittent. Was this because the organisms were really absent, or 
because his technique was faulty? 


As Wagener says, the finding of tubercle bacilli depends upon the number 
of the organisms present and the time at which the inoculation is made. In 
fact, direct microscopical examination detects the organisms in only 40 per 
cent of infected sputums. For the other 60 per cent reliance has to be placed 
on guinea-pig inoculation. The inoculated guinea-pigs, which have to be kept 
for 8 weeks, may die before that time from avitaminosis, or from secondary infec- 
tions: this often means that further inoculations have to be carried out if a 
definite diagnosis has not been made after a few weeks, and during all this 
time the cattle excreting the bacilli may be infecting other animals, and their 
elimination will be too late. 


In order to remedy these technical faults, cultures may be made. The 
results are always dependent upon the state of elimination and the number of 
organisms; also, a certain period must elapse before a characteristic growth is 
obtained. 

For the following reasons, it must be concluded that the results of examina- 
tions for the excretion of tubercle bacilli are uncertain, and that they are not 
sataisfactory for the eradication of bovine tuberculosis :— 


(1) Experience shows that in “open” tuberculosis the excretion of the 
bacilli is not constant. 
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(2) The diagnosis of the pathogenic agents depends upon technical methods 
and their imperfections. 

Therefore, the elimination of tuberculous cattle, based upon evidence of 
the presence of tubercle bacilli, does not attain the desired objective, for it is" 
very possible that infected animals may remain undiagnosed. 

There is no sure clinical method of diagnosis of tuberculosis in veterinary 
medicine unless the case is very advanced. Radiology, which has given such 

service in human medicine, has not yet been used. It is a fundamental 
mistake to believe, as some do, that all animals eliminating organisms show 
similar clinical symptoms. According to the research work of Wagener only 
one-third of animals suffering from “open” pulmonary tuberculosis show clini- 
cal symptoms; the other two-thirds fail to do so (latent tuberculosis). In human 
medicine it is possible to determine whether a tuberculous focus is active— 
“ florid” tuberculosis or inactive, i.e., “closed.” For this purpose recourse is 
made not only to radiology but also to bacteriological examinations and labora- 
tory animal inoculations. As already stated, such examinations are difficult 
in the bovine. Think only on the difficulty of obtaining bronchial mucus in 
bovines compared with human beings. Further, in human medicine to-day 
it is possible to transform most progressive forms of tuberculosis into an inactive 
or “closed” form. This possibility does not exist in veterinary medicine because 
clinical examinations do not show the nature of the tuberculous infection in 
most cases and the application of curative measures (fresh air, prevention of new 
infections, housing, rest, etc.) cannot be applied to animals in a manner which 
will give best results. From these facts we can conclude that all cases of pul- 
monary tuberculosis should be considered as “ open.” Also, its frequency makes 
it necessary to consider as infectious all animals which react positively to the 
tuberculin test and as dangerous in propagating the disease, if it is desired to 
eradicate it completely. 

Because of the dissemination of the infection within the body, all forms of 
tuberculosis must be considered as dangerous. According to Professor Andres 
of Zurich, who has repeated Nieberle’s (Leipzig) work on the pathogenicity of 
bovine tuberculosis, there develops after’ tuberculous infection a localised lesion 
at the point of infection called the “ primary lesion.” If the corresponding 
gland is also affected one speaks of a “ primary complex.” The development 
of the “primary lesion” varies. The gravest condition leads to an early 
generalisation in that the bacilli spread from the focus throughout the body, 
using all possible routes (continuity, blood, lymph). According to individual 
resistance, virulence and number of organisms. this generalisation may cause 
the animal’s death in a short time or a chronic disease may be set up. In the 
latter case the animals are not usually profitable: they become poor in condi- 
tion and have to be killed in the end. 

If the “ primary complex ” becomes arrested and regresses by the formation 
of a fibrous capsule and a calcification, a cure becomes possible. This is the 
most favourable result in a tuberculous infection: without doubt, it occurs in 
a certain percentage of cases. 
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On the other hand, however, the “primary complex” does not become 
encapsulated but remains localised as a chronic condition for a certain length 
of time: this is a particularly dangerous state for the ultimate evolution of the 
disease. In fact, when the animal is weakened by lack of care, lack of exercise, 
repeated calvings, heavy milking, etc., there may occur a slow invasion of the 
various organs or a sharp lowering of resistance; the defence mechanism cannot 
keep the primary focus in check, rapid multiplication takes place leading 
eventually to emergency slaughter or death. 

Following tuberculous infection, the following are the possibilities :— 

(1) Sudden generalisation leading rapidly to death. 

(2) Slow or chronic generalisation which, according to circumstances, may 
lead sooner or later to emergency slaughter. 

(3) The formation of a fibrous capsule and calcification of the focus, 
followed by healing. 

(4) The development of a chronic condition at the primary focus, giving 
rise later to tuberculous infections in various organs. 

(5) A lowering of resistance with generalisation of the infection leading to 
emergency slaughter or to death. 

The period elapsing between the primary infection and the lowering of 
resistance naturally varies very much. The same applies to the development 
of a chronic generalisation in which the progress is very slow. Some animals 
show no evidence of the progress of the infection for some considerable time. 
In some such cases it may be thought that tuberculosis is quite a simple disease 
and does little harm to the animals. Unfortunately, such a conception is wrong 
for the following reasons :— 

(1) Without any doubt, all animals suffering from chronic tuberculous 
infection of the organs—in which the primary infection has already spread to 
the organs or where the primary infection has remained localised and increased 
in extent—become “ open ” cases in due course. In other words, such an animal 
eliminates bacilli and is a source of danger both to human beings and to other 
animals on the premises. It is such animals which spread most of the tuberculous 
infection. So long as such animals are present, the danger of an extension of 
the disease remains even if clinical examinations are negative, and the animal 
remains a reactor. 

(2) A tuberculous focus with living organisms can develop into a very 
serious condition leading to death of the infected animal when its resistance is 
lowered. In fact, the bacilli spread into the various parts of the body and thus 
can be excreted in large numbers. 

To conclude, the presence of tuberculous animals in a premises can give 
rise to new infections at all times. 

The conditions under which the bacilli are excreted, the inherent difficul- 
ties of detection, the origin, the development and the mode of propagation of 
the disease} in the body, explain why the “ radical” method used in America, 
in which all reactors are eliminated, yields the best results. In Switzerland, 
similar results have been recorded. In a relatively short time tuberculous 
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morbidity has been abolished in the Grisons, l’Oberland Saint-gallois, etc., where 
measures have been taken to eliminate all reactors as far as possible. 

At the meeting of the delegates in May, 1948, l’Office International des 
épizooties in Paris, which has been concerned with tuberculosis since its incep- 
tion, recognised that wherever the Swiss system of combatting tuberculosis is 
practised, the results are certain and there is no better method. Infected 
premises can be quickly cleared. The introduction of such a system can be 
warmly recommended in all the states. 

From the above, it follows that an effective attack against bovine tuber- 
culosis—to arrive at its complete eradication—is no longer a scientific problem, 
but a question of technique and organisation. Economic considerations play 
an important part. The rapid elimination of all reacting animals—especially 
when a high incidence is present—cannot be borne financially by the owner: 
supplies of food of animal origin are endangered. Furthermore, the state could 
not support many such cases. 

It is quite understandable that the owner will be opposed to the elimination 
immediately of reacting animals. especially if they are yielding large quantities 
of milk, or are of high value. Thus, the work should be undertaken over a long 
period in heavily infected areas. In order to do this, collaboration with milk 
economy is indispensable. It consists in the fixing of the price of milk according 
to its quality. The production of milk of the best hygienic quality should 
always be demanded. This is the important point for the eradication of 
tuberculosis, and it has been proved in all countries where is has been possible 
to control the disease. The advantage of a better price for milk produced in 
herds officially recognised as free from tuberculosis constitutes such an 
encouragement to farmers that they continue in the attempt to free their herds 
from the infection and maintain a lively interest in it. 

For some years, medical authorities and the public deplore the con- . 
sumption of milk containing impurities—especially that containing tubercle 
bacilli—and they understand that “clean” milk should command a higher 
price.. Such milk is actually already on the market in large quantities. By 
agreeing to an extra charge, not only is it acknowledging that the bonus is 
being paid for milk free from tubercle bacilli, but actually for the true value 
of the milk. Milk free from tubercle bacilli is worth more. More must be 
charged for it because of extra costs in production: work, eraceinenis higher 
prices to be paid for tubercle-free animals. 


The eradication of bovine tuberculosis is relatively easy where the incidence 
of the disease is low, and full of difficulties where it is high. In the latter case, 
much trouble and work and a long time are necessary. Abroad, experience has 
shown that it is possible—even in heavily infected premises and under conditions 
less favourable than those in Switzerland—to eradicate the disease quite rapidly. 
In 30 years the percentage of infection in Denmark was reduced from 40 to 2, 
and in Sweden from 30 to 2} (in Switzerland, according to the statistics of 
the Inspectorat des Viandes, 20 per cent of cattle—bulls, bullocks, cows and 
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heifers—show tuberculous lesions). Similar results have been reported from 
Norway and Finland. The important factor is the compulsory elimination of 
all reactors, either by absolute separation or by slaughter. Where this measure 
has not been prescribed the disease has not been checked, and the only advan- 
tage has been to lessen the immediate actual loss to the farmer. Similar 
observations have been made in Switzerland. In the different regions, sooner 
or later, compulsory control must be instituted in a uniform manner, except 
under special circumstances. 

At one time there were doubts on the reliability of tuberculin testing. Critics 
pointed out especially the cases of animals which reacted to tuberculin but 
which appeared healthy and showed no lesions at post-mortem examination. 

Tuberculin testing only gives rise to a positive result when the body con- 
tains products capable of causing a reaction which arise from the presence of 
tubercle bacilli. In other words, if the tuberculin test is made “lege artis,” a 
positive reaction undoubtedly means that the bacilli are present in the body 
where there has been some activity on some occasion. It must not be forgotten 
that tuberculin testing does not detect tuberculosis as such, but the presence 
of reacting substances and the degree of allergy. Thus is explained cases in 
which no visible or detectable lesions are found, in spite of a positive reaction. 
It may be that the body has already produced specific antibodies while the 
bacilli has not given rise to pathological changes. We can cite numerous cases 
in which the bacilli have been found in the tonsils of pigs which have shown 
no lesion at post-mortem examination. Furthermore, it is possible that the 
bacilli are localised in the body without the production of lesions detectable by 
the naked eye. Again, cases can be explained where negative tuberculin 
reactions are found in spite of the presence of typical lesions. When the tuber- 
culous focus is inactive or healed the production of reacting elements is sup- 
pressed or reduced to a point where the amount is too small to provoke a 
tuberculin reaction. 

It is possible, also, that with active tuberculosis much of the antibody 
(tuberculolysin, Salili) formed in the body may be neutralised at the place of 
production, and so is insufficient to cause a reaction when it meets the tuberculin. 
It is for this reason that there is no reaction in very advanced cases of tuber- 
culosis. In such cases, however, as a rule clinical examination is sufficient to 
diagnose the disease. 

It follows from the above that :— 

(1) A negative tuberculin reaction does not necessarily mean the absence 
of tuberculosis. 

(2) A positive tuberculin reaction does not necessarily mean that the animal 
is suffering from clinical tuberculosis, or has lesions which can be seen 
macroscopically. 

(3) A positive reaction does not give any indication of the localisation, 
extent, degree or character of the disease. 

Experiences in other countries have proved that the cases where post- 
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mortem results do not correspond with results of carefully carried out tuberculin 
tests are relatively rare, and are not of much consequence in_ tuberculosis 
eradication. According to statistics, tuberculin testing results are about 98 per 
cent correct. 


From the results of recent research work, other causes of positive reactions 
can be shown in animals without detectable tuberculosis. Meyn, working in the 
medical bacteriological laboratory at Warthausen (Wurtemberg), has shown 
the following: After the intravenous injection of tubercle bacilli into cattle, the 
organisms cannot be detected in the blood for very long. By a special mechanism 
they are held up and deposited in the tissues (especially muscles) without causing 
any changes in the tissues, i.e., without the production of typical tuberculosis 
lesions. This does not apply, of course, to massive injections, which give rise 
to generalised tuberculosis. This finding of few bacilli in the blood and many 
in the meat of tuberculous animals, killed for food, led Meyn to carry out 
researches. He says :— 

“While blood examinations of animals slaughtered for food may be 
negative, the presence of tubercle bacilli in the meat is often encountered. Fol- 
lowing some preliminary observations of Nieberle, we first examined meat from 
animals showing exudative and miliary tuberculosis from the point of view 
that theoretically, at least, such cases would have bacilli in the musculature. 
Between 50 and 80 per cent of the specimens examined were positive. Our 
research then extended to all forms of tuberculosis, and it was shown that the 
bacilli could be found in meat, no matter what type of tuberculosis was present. 
Allowing that the musculature became infected through the blood, these 
observations showed that tuberculous septicemia is common in cattle. The 
infection of the musculature occurred quite independently of the presence of 
bacilli in the blood. Such findings do not mean that tuberculous bacteraemia 
is rare in cattle, but they only prove that the occurrence of bacilli in the cir- 
culatory blood is exceptional. This means that the entry of the bacteria into 
the blood-stream occurs only for a short time, and that, as a rule, the infection 
in the blood coincides only occasionally, or not at all, with the finding of bacilli 
elsewhere. Certain cells of the inner coat of the blood-vessels (apparently 
reticulo-endothelium) retain the bacilli introduced into the blood and then 
deposit them in the tissues. A study was made of the approximate time when 
the bacilli were in the blood: this was done on laboratory animals by intra- 
venous injection, followed by blood examinations (cultures, animal inoculation). 
It was established that 20 minutes after injection the organisms are always 
present, but that they disappear soon after, unless the amount injected was 
very large. This explains the exceptional finding of tubercle bacilli in the blood 
in a natural tuberculous infection. 

‘What happens in a tuberculous bacteremia? Formerly, it was believed 
that the penetration of the bacilli into the blood set up miliary tuberculosis with 
regularity. We now know that such rarely occurs. It is 40 years since 
Liebemeister pointed out that the dissemination of tubercle bacilli in the blood 
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did not necessarily result in metastasis in the organs. He was able to show 
the presence of tubercle bacilli in the organs without any evidence of tuberculous 
lesions : he did this work by cutting series of sections. These findings were con- 
firmed by Nieberle, whose careful research work showed that in the majority 
of cases the dissemination of tubercle bacilli in the blood did not give rise to 
any metastases or histological changes in the organs. We have established that 
tubercle bacilli held up in the organs and tissues remain there for a certain 
length of time, and can be regularly demonstrated by histological and bac- 
teriological methods. We ignore the time taken for absorption by phagocytes : 
in all our research work a latent period has been demonstrated. This is an 
important problem which is of interest not only to meat hygiene, but also to 
milk. If the organisms can become disseminated in the musculature, then they 
can also occur in the mammary tissue. It is therefore possible for milk to 
contain tubercle bacilli in the absence of tuberculosis of the udder. Specialists 
in milk control know that such often occurs. Cases are found in which pooled 
milk contains tubercle bacilli, and in which the excreters of the organism are 
not found, nor are any of the involved cows affected with tuberculosis of the 
udder. 

“The simple dissemination of tubercle bacilli in the blood without metastasis 
is an important factor from the hygiene point of view. The fact that a tuber- 
culous bacteremia can exist without any symptoms being shown by the animal 
constitutes a dangerous and uususpected source of infection for man and 
animals.” 

According to the researches of Kastali, the excretion of tubercle bacilli 
from the udder only takes place if this latter is the case: the elimination of 
tubercle bacilli always occurs before there is any alteration of a pathological 
nature in the milk or the mammary tissue. 

Meyn summarises his observations as follows :— 

“ Certain forms of bovine tuberculosis give rise to a tuberculous bacter- 
emia. Tubercle bacilli introduced into the blood-stream are retained by certain 
endothelial cells of the blood and lymphatic systems, and so are taken out of 
the blood. These tuberculous bacterzemias are of short duration, and it is only 
very rarely that they can be demonstrated by examination of the blood from 
the living animal. Their presence can be shown only when their existence 
coincides with the circulation of the organisms in the blood. Phagocytosed 
tubercle bacilli remain for a certain time in a latent state, although in a virulent 
state in the tissues, where they can be regularly demonstrated. According to 
the state of resistance of the animal, the organisms may be destroyed, or they 
may set up new tuberculous foci. The forms of tuberculous bactereemias which 
play a part in bovines are as follows :— 

(1) Simple dissemination of bacilli by the blood-stream without develop- 
ment of foci. This occurs when the animal’s resistance is high: there is deposi- 
tion of the bacilli in the tissues without the occurrence of any symptoms. 

* (2) Simple dissemination of bacilli by the blood-stream with the formation 
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of foci. This occurs when the animal’s resistance is normal, with the slow 
formation of tubercles in different parts of the body. 

“ (3) Massive dissemination by the blood-stream, followed regularly by the 
formation of foci :— 

(a) In animals with normal resistance: it is the origin of miliary 
tuberculosis. 

(b) In animals with high resistance: chronic tuberculosis of the 
organs is produced. 

(c) In animals with low resistance: a slow but acute generalisation 
takes place. 

“(4) Hyperacute tuberculous bacteremia. This arises during death, and 
gives rise to an invasion by tubercle bacilli of the entire body.” 

The results of Meyn’s researches are that tubercle bacilli can become located 
in the organs or the musculature without giving rise to tuberculosis. Their 
presence so alters the state of the animal’s body that the animal becomes sensitive 
to the tuberculin tests and reacts positively. In a large number of slaughtered 
animals, Meyn has demonstrated tubercle bacilli in the meat and in the organs, 
in spite of the fact that no lesions were found and a positive tuberculin test 
result had been obtained. These findings are of interest and value not only in 
connection with tuberculin testing, but also with the problem of immunity. As 
has already been shown by French authors, it is not often possible to set up a 
recognisable’ tuberculosis by intravenous or subcutaneous inoculations, unless 
large doses of tubercle bacilli are used. From this we should deduce that the 
question of acquired immunity from artificial infection is problematical. The 
results recorded by Meyn show how complex are the conditions concerning 
immunity in cattle. We have much still to do to clear up the problem. 

To form opinions on preventive vaccination against bovine tuberculosis, 
the following points may be considered :— 

It is certain that a primary infection can give rise to quite a strong resist- 
ance if conditions are favourable, and without causing an extension of the 
disease. This is the case in animals which, for some years, continue to react 
positively to the tuberculin test, the disease remaining localised to the primary 
focus, which is “ closed.” Generally, resistance to a reinfection is so low that 
a change in the management or exposure to animals excreting tubercle bacilli 
is enough to break any acquired resistance. It is a considerable mistake, full 
of consequences, to generalise on, particular cases in which a primary infection 
sets up a resistance. It is false to accept that reacting animals are free from 
danger, and that they are more valuable than non-reactors. 

As a rule, preventive vaccines are only effective against infectious diseases 
when the responsible organism sets up an immunity for a certain period of 
time. This is the case notably with human variola, anthrax, blackquarter, 
swine fever, rinderpest, foot-and-mouth disease, etc. Some of these diseases 
set up a life-long immunity. Some, on the other hand, give an immunity for 
a period, and then it breaks down, e.g., foot-and-mouth disease for about a 
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year: again, some confer no immunity at all, or only a very feeble immunity. 
We may cite, for example, supperative conditions—abscesses in human beings 
and animals—influenza, which, according to experiments, can occur often in 
the same individual, venereal diseases, recurrent fever, malaria, psittacosis, 
infectious mastitis in cows, etc. Unfortunately, as we see all the time, an attack 
of tuberculosis does not set up sufficient immunity. One cannot expect, there- 
fore, to obtain with vaccination against tuberculosis results of the same type 
as with other diseases which confer a solid immunity. Hallauer, Director of 
the Institute of Hygiene in the University of Berne, and other workers state that 
specific resistance against tuberculosis is bound up with infection: it persists 
so long as the infection remains, and ceases with the disappearance of the 
bacilli and the curing of the disease. From the conclusions stated by Hallauer 
the feeble state of immunity acquired from natural tuberculous infection explains 
the small chance of immunity from the use of a preventive vaccine. 

We will not consider more fully the scientific principles of prophylaxis. 

Some authors indicate that an immunity in human beings, especially 
children, can be set up with vaccines known to-day, e.g., B.C.G. There is no 
doubt on this point. With human beings measures can be taken to prevent 
tuberculosis—fresh air, protection against infection, good management, etc. 
With animals, on the other hand, these measures are practically impossible to 
to realise, because of such things as life in the herds and the necessity for 
obtaining certain yields. If there are many excreters of bacilli in the herd, 
all the animals are exposed to infection. Preventive vaccination against tuber- 
culosis can only give satisfactory results if its efficiency is superior to that found 
in human beings. So important and desirable is the use of vaccine against 
tuberculosis that it should be insisted that, up to the present, none of the prepara- 
tions recommended have given the desired results, nor an efficient immunity. 
The combating of tuberculosis in cattle undertaken according to scientific 
experiences and actual hygienic measures is itself very efficient. It would be 
a grave mistake and a cause of economic loss in the combating of tuberculosis 
in cattle if vaccines were used, unless they are superior to those in existence 
to-day. 


The Office International des épizooties, in Paris, at is last meeting, 
expressed the same view. It declared that methods of preventive vaccination 
should not be included within the framework of tuberculosis control: these 
expressions related to actual experiences. Furthermore, it recorded that no 
preparation used up to the present time—B.C.G. included—had any practical 
value, even if specific antibodies were found experimentally by the injection 
of antigens of various kinds. 

All the states which have carried out the control of bovine tuberculosis. 


with a maximum of success have totally abandoned preventive vaccination. They 
consider as essential the above-mentioned hygienic measures. 


Preventive vaccination must not be categorically condemned. It should 
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always be admitted that methods based on experiments made up to the present 
have not given a satisfactory solution. 

I do not wish to speak on the recorded success of B.C.G. in children. 
After the recent researches of Levine, Jackett, Wilson, etc., a certain scepticism 
is justified. They have been described in professional medical publications 
(Schweiz. med. Wochenschr., No. 38, 25-9, 48). I am quite content to call 
attention to them. ‘ 

Bovine tuberculosis is not only transmissible to other species of animals, 
but also to human beings. Milk and milk products (butter made from non- 
pasteurised cream, soft cheese) obtained from tuberculous animals are the chief 
sources of infection for the human subject. Coughing and the attention given 
to tuberculous animals play equally a réle to be considered from the point of 
view of infection. The results obtained during the last decades from the typing 
of tubercle bacilli have given valuable information. Wagener has described 
the importance of bovine tubercle bacilli in human beings, following a study 
of recent international literature, as follows :— 

(1) The proportion of cases of human tuberculosis of bovine origin varies 
according to age, regional conditions, possibilities and methods of infection. 

(2) In children and adolescents the bovine type is caused notably by 
alimentary infection; 9 to 90 per cent of tuberculous glands of the abdomen, 
neck, shoulder, and tuberculous meningitis are the result. 

(3) With age, the proportion of human type infections increases, until from 
16 years old the percentage of bovine type infections reaches its maximum— 
about 28 per cent tuberculosis of the abdomen and about 50 per cent of lupus. 

(4) In certain countries, 9 per cent of pulmonary tuberculosis in adults is 
due to the bovine type. 

(5) There is no difference in the course of the disease caused by either the 
bovine or human types. In no case is the bovine type less pathogenic than the 
human type. 

(6) In Europe, the importance of human tuberculosis of bovine origin is, 
in the following order: Great Britain, Denmark, Germany, Holland, Switzer- 
land, Italy, Russia, France, Finland, Iceland. 

The results reported in Switzerland seem to confirm the relative per- 
centages of bovine infection in the human subject. Wiesmann, chief of the 
bacteriological institute in the canton of St. Gall, states that 9-10 per cent of 
all human tuberculosis is caused by the bovine type. Wissler, chief of the 
sanatorium for children in Davos, says that the bovine type can be demonstrated 
in 80 per cent of glandular neck infections in children. 

In considering the frequency in children of tuberculosis of bovine origin, 
the striking expression of Schenk is noteworthy—bovine tuberculosis, infantile 
tuberculosis! He has thus characterised the essential factor of the problem of 
the epidemiology of bovine tuberculosis, from the medical point of view. 

Hauser, Berne, estimates that about 55,000 tuberculous people are present 
in Switzerland, either under observation or under treatment. Bruck, in 1939, 
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evaluated the annual damage caused in Switzerland by human tuberculosis as 
follows :— 
Stoppage of work by death —about 8.8 million francs. 
Sickness— ,, 82.9 ” 
Total— ,, 91.7. 5, 


Expenditure on treatment, according to Bruck, amounts to 18 million 
francs annually, i.e., about 4.50 francs per head of the population. 

According to other authors, e.g., Kipfer, Berne, stoppage of work due to 
tuberculosis represents annually more than 91 million francs. 

Energetic combating of bovine tuberculosis lessens these damages and 
losses and reduces the danger of infection for human beings. Again, it follows 
that human tuberculosis cannot be reduced to a desirable degree without pro- 
gressive eradication and energetic stamping out of the bovine disease. The 
important financial commitments of the Confederation and the cantons to 
combat human tuberculosis are redundant if a simultaneous campaign is not 
waged against bovine tuberculosis. Wissler says, with good reason, that there 
is too much difference between the accurate and costly researches into the 
sources of human infection and the prevalence of causes of infection of animal 
origin. On the one side there is the obligatory introduction of radiology, and 
on the other the free circulation of large quantities of milk infected with tubercle 
bacilli. 

Human health is endangered by bovine tuberculosis by the prevailing 
custom of using and giving to children raw or cooked milk. If the product 
were submitted to boiling on each occasion, the chief source of contamination 
would be suppressed. There is also the constant danger of direct infection in 
the cow-sheds. 

Transmission of bovine infection to human beings by milk and milk 
products could be avoided by pasteurising all the milk : this is impossible. Other 
causes of infection (contact with tuberculous animals, dust in cow-sheds, and 
dung, etc.) will still be present. Transmission to human beings cannot be 
stopped solely by the pasteurisation of milk. 

According to an estimate made in 1943, I have indicated that the loss 
to our national economy from bovine tuberculosis reaches 20 to 23 million 
francs per year (emergency slaughter, seizure of meat, premature stoppage of 
milk yields). This figure is for direct losses, and does not take into account 
indirect losses due to a lowering of the value of the herd and its replacement. 

Further, we must take into account that there is no therapeutic method 
which can be used to effect cures among domestic animals. Also, immunisa- 
tion methods, as far as we are concerned up to the present time, are not proved 
capable of being used, and are non-effective. Taking all these observations 
into consideration, veterinary medicine should pursue eradication, which has 
already been in operation in different countries for the past half-century. In 
other words, we should continue with the diagnosis of infected animals, their 
separation and their elimination. From the information and knowledge we 
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have acquired, and in view of experience up to the present time, it is by the 
eradication of the bovine type that we will be able to suppress bovine tuberculosis 


and its effects. 
Summary 

(1) It was in 1934 that the first measures for the systematic combating of 
bovine tuberculosis were introduced in Switzerland. By the end of 1948, one- 
fifth of all the national herd was under official control. 

(2) Extensive areas, e.g., the Grisons, POberland Saint-gallois, etc., 
are practically free now from bovine tuberculosis. Milk production from herds 
free from tuberculosis already reach hundreds of millions of litres annually. 

(3) Bovine tuberculosis is a disease as harmful to human beings as to 
animals: it is one of the most serious chronic affections which exists. Its 
energetic combating is of the highest importance from the humanitarian, social 
and economic points of view. Its combating is a problem rather economic 
than scientific. It can be encouraged by an extra price for some products, 
especially milk, from herds free from tuberculosis. 

It is anticipated that in the plan of the Federal Law on the combating 
of bovine tuberculosis, actually under examination, there will be a difference 
in the price of milk according to sanitary quality. The next thing is to pursue 
vigorously to the greatest extent not only rural economy, but also public health, 
so that the combating of human tuberculosis will also be brought into being. 
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AN ESTIMATE OF THE QUARTERLY CALVING RATE 
OF HEIFERS IN WELSH COUNTIES 


and the percentage annual replacements in the 
Principality 
Part IIIl.—_The Method of Calculation 
By R. PHILLIPS, M.Sc., A.R.I.C., 
Department of Animal Health, University College of Wales, Aberystwyth 

Tue calculations on which Paper I and Paper II of this series were based, 
have been made from the quarterly returns of the Ministry for in-calf heifers. 
These returns have been collected and arranged on a county basis by the 
Ministry since December 4, 1939. The method of calculation employed by 
Smith (1946) has been modified as to give reliable results for each of the Welsh 
counties. 

In the method of calculation from the quarterly returns which is herewith 
described there are three distinct stages. 

1. The calculation of the three-year totals of calvings of in-calf heifers 

from the quarterly returns. 

2. The calculations of the yearly totals of calvings from the three-year 

totals. 

3. The calculation of the quarterly totals of calvings from the yearly and 

three-yearly totals as well as from the Ministry returns. 

It is from the four-year (1944-47) average of the quarterly totals that the 
percentage figures have been obtained. 

These estimated percentages of the quarterly calving rates serve to illustrate 
the differences between the various Welsh counties, and in Paper I the differen- 
tial rate of autumn calving was discussed so as to illustrate the present day 
trends in production. 

(1) The first step in the calculation is to obtain a three-year total, starting 
from the December returns as follows: all in-calf heifers entered in December 
will have calved by the following September; the number entered in September 
will have calved by June, the June number by the following March and the 
March number by the following December. 

In dealing with this method two counties, Anglesey and Cardigan, are 
taken as examples and the following figures are given. 


TABLE I 
Estimates of the three-year total number of in-calf heifers chalga in Anglesey 
and Cardiganshire. 
THREE-YEAR PERIODS BEGINNING DECEMBER 
1939 1940 1941 1942 1943 1944 1945 
Anglesey 
December .. 1549 1,532 2,306 2277 2207 1936 2081 
September (9 months later) ... 1,588 2062 21562 3205 31223 
une (18 months later) 2,403 3,388 4,125 4,200 3,397 4157 3841 
arch (27 months later) ... 3,369 3988 3571 2923 3320 3 aa 


Total for Three Years ... .-- 8909 10,970 12,564 12,695 12147 12314 
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Cardigan 
December .. 4,760 4890 5,807 6935 6,347 6,186 6,644 
September months later) 3264 4,120 5,443 5,339 5,101 5,496 5, 
June (18 months later) ... 2,964 4054 4,717 4,294 4,744 5,091 4, 
March (27 months later) ... 5644 6854 6024 6,272 6,728 5,925 _ 


16,632 19,918 21,991 22,840 22,920 22,698 


The last column in each case is not complete, as the March, 1947, figures were not 
available when‘this table was compiled. 


The above table gives a series of six three-year totals for each county. Three 
other series of three-year totals can be compiled, starting from March, June and 
September of each year. These have been compiled for the two counties but, 
as the method is the same, they are not included, although the mean figures 
from them will be used later for comparative purposes. 

(2) The second step is to work out the yearly totals from the above three- 
year figures. Smith in his paper says “‘ That for (the national herd) the first 
two years of the war, the annual intake of heifers was in ‘the. region of 
730-750 thousand respectively,’ but he does not describe how he arrives at 
these estimates. 

It is found that fairly uniform figures are obtained by adopting the follow- 
ing method of calculation. 


Calculation of Yearly Totals from the Three Year Totals 


The number of in-calf heifers recorded on December 4th, 1939, are 
assumed for the present to remain within their respective counties and will have 
all calved down by the following September; in addition, a proportion of the 
September recorded number will calve by the following December 4th, and the 
sum of these two will be the yearly total 1939-40. It is assumed that for each 
county the same proportion of the September returns of in-calf heifers will calve 
down during the quarter September to December for each of the three years and 
this appears to be a reasonable assumption for the four years 1944-47. 

Therefore the three-year totals can also be made up from the yearly totals 
as follows :— 

The number on December 4th, 1939 + x times the number on September 
4th, 1940; the number on December 4th, 1940 + x times the number on 
September 4th, 1941; the number on December 4th, 1941 + x times the number 
on September 4th, 1942. 


Thus for Anglesey :— 
ist Year December 1939—December, 1940=1,549+1,588x. 
2nd Year December 1940—December, 1941=1,532+2,062x. 
3rd Year December 1941—December, 1942=2,306-+-2,562x. 
THREE-YEAR TOTAL ... 5,387-+6,212x. 
This must be the same as the total in Table I=8,909. 
Therefore 
X=3,522-6,212=.567 
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The 1st year 1939-40 total therefore=1,5491-1,588 (.567) =2,449. 

and year 1940-41 total therefore=1,532+2,062 (.567) =2,701. 
grd year 1941-42 total therefore=2,306+2,562 (.567) =3,759- 

Similarly another annual total can be obtained by taking the three years 
commencing December, 1940 or 1941, etc., and in this way a whole series can 
be built up. 

Knowing the numbers for two years out of each three-year period, it is 
possible by difference to obtain the number for the third year and these can 
also be built up for each of the four series commencing December, March, June 
and September; and each one of these annual totals will be different because the 
above assumption regarding the fraction x is not quite correct. However, as 
will be seen later its limits of error are very small and consequently need not be 
considered serious, as it has very little effect on the quarterly proportions each 
year. 

The following table has been compiled for the two counties Anglesey and 
Cardigan to give the annual totals starting with December 4th only. Similar 
series have also been worked out for these two counties starting with the returns 
for March 4th, June 4th and September 4th. 


TABLE II. 


The annual totals of in-calf heifers for the two counties of Anglesey and Cardigan. 


Calculation 
commencing 1939- 1940- 1941- 1942- 1943- 1944- 1945- Fraction 
194, x 


December 1940 1941 1942 1943 1944 1945 1946 
Anglesey 
2,449* 2,701 3,759 4,510 4,295 3890 3,962 4462 567 
1940... 2,376 2,796* 393,877, 4,297 4,300 4,008 3,749 «4557S «613 
1941... .. 2311 2,663 3,935* 4372 4,257 4,066 3824 4424 
1942... .. 2,409 2,768 3732 4,470* 4362 3863 3922 4520 667 
2,622 3,602 4,746 4,216* 3,733 4198 4383 .623 
1944 2,761 2,481 3,667 4,822 4.075 3,798* 4274 4242 645 
Average 2,498 2,672 3,762 4,536 4,266 3893 3988 4433 — 
Cardigan 
939 5,059* 5,268 6309 8345 7,341 7,154 8425 7,119 091 
1940, 4,468 5,522 6642 7,754 7,595 7,491 7 153 
1941 4625 5, 6,802* 7,911 7,278 7,651 7,991 182 
1944 4734 5011 6, 8 7,084 7,736* #100 282 
Average .. 4,689 5,307 6630 7,981 7,380 7,479 8061 7,158 — 


* Commencing December series. 


It is seen that the annual numbers vary a good deal (up to 10 per cent). 
Similar annual series compiled for March, June and September also give varying 
annual numbers. The average yearly numbers of the December series have 
been taken for each county in order to get the quarterly numbers and it is the 
quarterly numbers that are important in this study. 


(3) The quarterly numbers of calvings. 
The average annual number of calving heifers for the year December, 
1939-40 (Table II) has been found to be 2,498 for Anglesey and 4,689 for 
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Cardiganshire. The December 4th, 1939 number recorded for each county 
were 1,549 and 4,760 respectively and these will have calved by the following 
September, consequently the numbers that will calve during the quarter Septem- 
ber to December, 1940 will be for :— 

Anglesey 2,489—1,549= 949. 

Cardigan 4,689—4,760=—71. 

Similarly the difference between the annual numbers (2,489 and 4,689) and 
the March numbers 2,216 for Anglesey and 4,475 for Cardigan will give the 
number calving during the quarter December, 1939, to March, 1940, for the 
two counties at 282 and 259 respectively. This series can be built up for each 
year and as will be seen this method will give calvings during two adjacent 
quarters, i.e., during the six months September, 1940, to March, 1941. By 
further differences the other two quarters can be filled in as follows :— 


TABLE III. 
Estimates of the quarterly numbers of first calf heifers calving in Anglesey and 
Cardiganshire. 
QUARTERLY CALVINGS | TOTAL NOS. 
Vv. annua 
calculated Dec. Mar. | Dec.- Mar.- June- Sept.- | Sept. June 
Year Table II returns returns | Mar. June Sept. Dec. [returns returns 
— 
1939-40 2,498 1,549 2,216 | 282 151 1,116 949 1,588 2,286 
1940-41 .. 2672 1,532 2457 | 221 418 870 1,140 | 2) 2,403 
1941-42 3,762 306 3,369 529 1,384 1,456 2,562 3,388 
1942-43 4,536 2,277 3,988 | 548 558 1,171 2,259 3,295 4,125 
1943-44 4,266 2,207 3,571 | 695 341 1,171 2,059 3,223 4, 
1944-45 3,893 1,936 2,923 | 970 194 772 +~=1,957 2,883 3,397 
1945-46 2081 3,320 | 668 258 1,155 1,90 3,396 4,157 
1946-47 4433 2,127 3,338 {1,095 394 2,306 3,274 3,841 
Average 
1943-4 4,145 857 297. = 2,507 
CARDIGAN 
9-40 4689 4760 4475 | 214 2076 2470 -71 3,264 2,829 
1940-41 5,307 4890 4,877 | 430 2905 1,561 417 4,120 2,964 
1941-42 6,630 5807 5644 | 986 2,717 2,104 823 5,443 4,054 
1942-43 7,981 6,935 6,854 {1,127 3,493 2,315 1,046 5,339 4,717 
1943-44 7,380 6,347 6,024 |1,356 2,937 2,054 1,033 5,101 4,294 
1944-45 7479 6,186 6272 |1,207 2,861 2,118 1,293 5,496 4,744 
1945-46 8061 6,644 6,728 {1,333 2,870 2,441 1,417 5,164 5,091 
1946-47 7,158 5462 5,925 {1,233 2,514 1,715 1,696 4, 4,502 
Average 
1943-49 7,519 — {1,282 2,795 2,082 1,360 


A whole series of calculations have been made for each year and of the 
averages for the March, June and September series as well as for the December 
series. Occasionally a minus figure is obtained but this occurs invariably in a 
quarter either in the first or the second year. This minus quantity does not 
appear to have any bearing on the proportion during each year which are found 
to be remarkably constant whichever of the average series (December, March, 
June or September) are taken. These details are given in the following table 
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for the two counties. Since the December series is the only complete one for 
the first year 1939-1940, this first year has been omitted from the comparisons. 

The tables (IV and V) for Anglesey and Cardigan (with quite 
different quarterly percentages) show close agreement between the respective 
quarterly percentages in the four series, and particularly so with reference to 
the calvings during the quarter September to December. It appears, therefore, 
that the necessary calculations can be reduced to the December annual averages 
only in order to calculate the quarterly figures and percentages. The figures 
obtained from the December averages only have been used in the previous 
discussion (Papers I and II). It is not of particular importance that the 
quarterly figures thus calculated are in themselves accurately estimated, and a 
variation of one to three per cent is immaterial as the estimated percentage 
figures show clearly the trends in the various counties, and it is the trends 
that are important. 

This method of calculation gives remarkable constant results, and for the 
present these can be accepted as sufficiently accurate to obtain the quarterly 
proportions. 

It may be of some interest to compare the calculated quarterly figures with 
the official quarterly returns. This is shown in the following tables for Anglesey. 


TABLE VI. 


Comparison of the calculated annual calvings and mean of the 
quarterly returns (Anglesey). 


1939- 1940- 1941- 1942- 1943- 1944- 1945- 1946- 

ANGLESEY 1940 1941 1942 1943 1944 1945 1946 1947 
(a) Annual calvings ...  ... 2,489 2,672 3,762 4,536 4,266 3,893 3,988 4,433 
(b) Mean quarterly returns ... 1,910 2,112 2,906 3,421 3,300 2,785 3238 3,145 
b) As a percentage of (a)... 765 790 772 755 774 717 801 710 
A rough estimate of the annual intake of heifers is to multiply the mean 


quarterly figures by four and divide the total by three. 


Comparison of quarterly calvings and quarterly returns (Anglesey). 
1943-44 1944-45 | 1945-46 


Dec.- Mar.- June- Sept.- | Dec.- Mar.- June- Sept.-| Dec.- Mar.- June- Sept.- 
cami Mar. June Sept. Dec. | Mar. June Sept. Dec. | Mar. June Sept. Dec. 
vings, 
1943 . 548 566 1,171 2,259 695 341 1,171 2,059 970 194 772 1,957 
Returns 
for Dec., 
_ etc. 2,207 4,200 3,223 1,936 | 1,936 2,923 3,397 2,883 | 2,081 3,320 4,157 3,396 
ercentage 
of returns 25.0 160 280 70.0 35.8 11.7 344 71 46.7 55 186 57.5 


As was to be expected there is no relationship between the two sets of 
figures of the estimated quarterly calvings and the quarterly returns. 


General 
The method of calculating the quarterly percentages of calvings of in-calf 
heifers described above has been used to illustrate the differential rates of autumn 
calvings in the Welsh counties and the data obtained has been described in 
Parts I and II. 
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; The method appears to be satisfactory particularly in areas where there 
is very little transfer of in-calf heifers into and out of particular counties. 

Further, as shown in Paper I, the general trends are in agreement wiith 
those obtained from the National Milk Records for the seasonality of calvings 
in first calvers. 

The information derived from the use of this method of calculation is 
supported by data from other sources, such as seasonality of calf sales, milk 
sales, seasonal percentages of dry cows and consequently the method is con- 
sidered satisfactory to show the differential rates of calving of first calvers in 
the Welsh counties. 
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THE TASMANIAN VETERINARY SCHEME 


By J. W. RAINEY, C.B.E., M.R.C.VSS., 


Tasmanian Department of Agriculture (Retired), 
P.O. Harrismith, Orange Free State, South Africa. 


Tue plan that came to be known as the Scheme for the Nationalisation 
of Veterinary Services in Tasmania was not the result of any burst of 
enthusiasm within the existing Animal Health Services of the Department of 
Agriculture, nor was it of political origin. It originated as an act of self- 
preservation in reaction to a threat of official recognition for empiricists in rural 
areas. 

The Minister of Agriculture at that time was being urged by a group of 
influential farmers to give official approval to a number of empiricists as a 
means of meeting the growing need for clinical services in rural areas. It 
became clear from the attitude of the Minister that this degradation of 
veterinary services could only be avoided if he and the farmers were assured 
that the existing State veterinary organisation would be extended to include 
clinical attendance to all sick and injured animals, as well as the usual opera- 
tive procedures of the farm, such as castration of the larger animals and 
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obstetrics. Accordingly, the Chief Veterinary Officer at that time wisely decided 
to give this assurance. 


Genesis 

At Westbury agricultural show, in November, 1940, in the presence, and 
with the moral support, of the writer, the Minister for Agriculture was pro- 
mised that, from an early date to be settled later, the Animal Health Service 
of the Department of Agriculture would undertake all manner of clinical work 
on the farm in addition to its existing advisory function and responsibility for 
disease control. This would be done on condition that the Minister dropped 
and actively discouraged any suggestion for the official employment of 
unqualified persons. 

The Minister, whose capacity for quick decision was his outstanding 
quality, immediately and warmly agreed. It was a momentous step, taken in 
the dark and without any of us realising what it would involve or how exactly 
it would be implemented. 

Soon after, all the available veterinary officers of the Department were 
convened at Launceston to meet the Secretary for Agriculture and to discuss 
the scheme. 

As might have been expected, few of the assembled men, who hitherto 
had enjoyed a relatively easy five-days-a-week service (except in emergency) 
greeted with joy the announcement of a plan which seemed likely to double 
their work and curtail their leisure, without any assured and commensurate 
increase of pay. At least two were frankly opposed to the scheme, and one of 
them soon afterwards left the Department to enter municipal employment. 

However, it was war-time, and the spirit of sacrifice was in the air, flanked 
by the hardly less potent spirit of compulsion, so the majority agreed to do 
their best to make the scheme a success. 

At that time there were only about six potential practitioners left amongst 
us for the purposes of a new and difficult enterprise for which twenty men 
would not have been too many. The first thing, then, was to get more men, 
and early in 1941 five more veterinarians were obtained from the Australian 
mainland. Of these, one died soon after beginning work, and one was absorbed 
in replacement of the above-mentioned officer who had left the service, so 
that the net gain was only three men. 

Presently two officers were called up for military service, so that our 
numbers were reduced to seven for the entire island. Already, before the 
scheme was introduced, this was the establishment officially approved as neces- 
sary for field work on disease control alone, so that most of us were grossly 
overtaxed from the very start of clinical operations on February 1, 1941. 


Conditions of the Scheme 
After several proposals had been considered, it was decided by the Minister 
personally that no charge to the stock-owner should be made for car-mileage, 
but that there should be a flat rate fee of ten shillings a visit in working hours, 
and double that fee out of hours, irrespective of distance. The idea was that 
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those who lived on the fringe of cultivation should not be penalised by their 
necessity. Medicines, dressings, and anesthetics, if supplied, were to be charged 
at cost. 

The fee for dystokias was fixed at ten shillings for cows and £1 for mares, 
doubled out of hours. Castration was to cost £1 for horses and half that for 
bulls. Thus a stock-owner living as far as fifty miles or more from a 
veterinarian could have the services of a veterinary surgeon for as little as ten 
shillings in working hours and £1 out of hours, no matter how many hours 
were worked. 

It should have been recognised by all concerned at the outset that such 
a cheap service would create a big demand, which surely would lead to over- 
work and discontent unless adequate provision was made for the compensation 
and relief of the men who would have to do the actual work. 

But, under the stress of war-time conditions, with war-time powers for those 
in authority, little or nothing was done to meet the just demands of the 
veterinary service. The stock excuse that soldiers overseas were having a worse 
time was freely used, and there was no answer to that. The only concession 
made was that the practitioner should have half the fee charged for work out 
of hours or an annual sum of £26, whichever might be preferred. 

Thus, in effect, the practitioner was required to sell his only assurance of 
leisure from duty for about ten shillings a week. One can imagine the reactions 
of a trade union leader to a proposal that his members should stay on duty, 
if necessary, every week-end and on all public holidays, for ten shillings weekly. 
Or—worse still—that the worker should go halves with the State for all over- 
time money in addition to paying tax on it! 

Leisure is priceless, and most, if not all, of us disliked the idea of barter- 
ing! it all for a trifle of money. If we had to sell our leisure we felt that at 
least we should receive the whole of the fee for work done in our own time, 
and we still think so. (Since the foregoing was written in Tasmania in Decem- 
ber, 1948, it has been learned that veterinary officers now do receive the whole 
of such fees.) 

Another circumstance that caused much discontent was the introduction 
in 1941, just when things were getting hard, of a new regulation whereby an 
already low enough car-mileage was reduced to a figure at which we believed 
we were losing money. This new reduced rate worked out at fourpence farthing 
a mile, compared with sevenpence paid to medical officers of the Tasmanian 
Health Department. 

This was especially unfair to the veterinary practitioners who, alone among 
the car-using members of the Department of Agriculture, had no control over 
mileage done, as they had to go where and when required by the public. 
Other officers could cut down their mileage if they thought they were losing 
money by it, but we could not. All these considerations, added to the low 
rate of pay at that time, led to the impression that an unfair advantage was 
being taken of the political weakness of a small body of professional men in 
order to maintain a popular service. And although, as time went on, the scale 
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of pay was much improved and the car-mileage allowance was restored to the 
original figure, or better, the amelioration came too late to prevent the resigna- 
tion in 1945 and 1946 of all the men who had been brought into the service 
since 1940. 

Towards the end of 1946 five British veterinarians arrived and served 
partly to replace the Australians lost by resignation. But, within a year, two 
of the British veterinarians who shared the discontent of their Australian col- 
Jeagues also departed, so that at the end of 1948, and notwithstanding the 
arrival in 1948 of three more British veterinarians, there were less than half the 
men necessary for the proper working of the scheme. 

At the same time the scheme so whetted the appetite for a cheap clinical 
service, and the demand has been so much increased by the higher values of 
stock, that the overwork of veterinarians in country districts became worse 
than ever before. Country districts are specified because a fact which has 
emerged from the working of the scheme is that veterinarians stationed in the 
cities tend to be less hard pressed by such a scheme than the men in rural areas. 
Everyone in a small country town knows where the veterinary officer lives, and 
most know him by sight. The man in the city is less accessible, less well known, 
and consequently less worried. 

It is the man in the country particularly who needs someone to relieve him 
from otherwise incessant duty under the scheme. Excessive overwork occurred 
mainly in late winter, spring, and early summer, because in Tasmania 80 per 
cent of the cows are timed to calve during this period. From February to 
May inclusive, clinical work was much less and more time could be given to 
the problems of disease control. 

The stress laid in this paper on the evil of seasonal overwork should not 
be taken to mean that we were only concerned with our own hardships in this 
respect. Efficiency suffered. When there is too much for one man to do, too 
much must be scamped or neglected. There is barely time to rush to each 
new urgent case and no time to follow up the results of attendance to former 
cases or pursue an investigation. In the seasonal spring rush it sometimes 
happened that only a proportion, even of the urgent calls, could be met, and 
this was a great worry for the owner as well as the veterinarian. 


Equipment 
The lack of adequate equipment was for a long time a troublesome handi- 
cap to the practitioner and did undoubtedly contribute to the discontent. The 
spiritual anguish suffered in the early days when, for instance, we went forth 
to grapple with a complicated dystokia with no other means than our bare 
hands and some cord, must have been experienced to be fully understood. 
The writer himself plumbed the depths of professional humiliation when, 
on one early occasion, he failed to deliver a foal for the lack of a long-handled 
sharp hook—or indeed any sharp hook—to transfix the lower jaw, and the 
owner had to call in an empiricist with the requisite means to finish the job. 
For several years the veterinary surgeon seeking adequate equipment for 
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his task in the Tasmanian veterinary scheme felt frustrated to the point of 
despair. A concrete instance was the need for a modern wire-saw embryotome 
in dairying districts, where one might have three dystokias in the small Jersey 
cows in a single day. Year after year, at conference after conference of veterinary 
officers, the absolute necessity for this modern obstetrical means was stressed, 
but it was not until 1946, when the writer privately obtained one from London 
at his own expense, that this indispensable instrument first appeared in 
Tasmania. 

In the meantime, with fantastic false economy, we were fobbed off with 
a Tasmanian imitation “ embrytome,” copied from an illustration in “ Arnold’s ” 
catalogue, having tubes made of brass which were cut into grooves by the wire- 
saw at the first long operation, thereby fraying and breaking the wire at a 
critical juncture. Incredible as it may seem, these ersatz “ embrytomes,” when 
first issued to us in 1943, were not fitted with saw-wire, but with Bowden cable, 
which, of course, had no cutting effect at all. The same applied to dental 
instruments, such as are commonly used by practitioners in Britain and America. 
They were not made available to the unfortunate practitioner in the Tasmanian 
service in spite of repeated requests. An ersatz chloroform mask issued to us 
was so voluminous and clumsy that it was completely useless. 

Towards the end of the writer’s service things were much improved and 
in time, no doubt, the clinician in the Tasmanian service will be tolerably well 
equipped. 

Administration 

Although the clinical side of the work of the Animal Health Service 
resulting from the adoption of the nationalisation scheme was sure, by reason 
of its urgency, and cheapness—particularly its cheapness—to absorb most of 
the time and energy of the single-handed veterinarian, no arrangements were 
made for its separate administration. It was just tacked on to the general 
effort under the sole control and direction of the Chief Veterinary Officer, who 
presumably had a whole-time job before the scheme was introduced; that is 
a whole-time job of disease control. 

Consequently it happened, as it was bound to happen, that the veterinarian 
who concentrated on clinical work, so far from acquiring merit, was sometimes 
made to feel that he was wasting time which would have been much better 
spent on some form of disease control. And so, in some instances, it would, 
but an undertaking had been given that the clinical work would be done, and 
for the sake of one’s conscience and professional honour it had to be done 
promptly and well. 

This dilemma, as it actually occurred, was most trying, and the sense of 
frustration thereby caused was a contributory factor to the general discontent. 
Indeed the entire scheme very nearly foundered on the basic misconception 
that such a big and complex enterprise could possibly be carried through 
efficiently as a part-time function of a full-time job. 

Events proved beyond argument that in any such scheme for the joint 
performance of disease control and clinical service, there must be either separate 
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administration for the two classes of work, or the administration of the clinical 
side must be delegated to a veterinarian interested in clinical problems and 
sympathetic with the peculiar difficulties of the clinician’s calling. Only thus 
can, the clinician be taken care of as regards the interchange of new informa- 
tion about technique and equipment, so that the enthusiasm, which alone can 
sustain him, may not dry up and blow away in the arid air of an administra- 
tion always primarily, and sometimes wholly, interested in disease control or 


investigation. 
: The Psychological Aspect 

It became evident that in any such scheme there must be a system of 
shifts or reliefs for the practitioner. Sooner or later, if a salaried official has 
to be virtually on duty seven days a week alongside other salaried officials who 
only have to work five days a week, resentment occurs. And this resentment 
is fully shared by his wife and family if the penalised officer is so blessed. 

At the 1948 annual veterinary conference at Onderstepoort in South 
Africa, where a proposal for a State clinical service was debated, this psycho- 
logical objection was shrewdly anticipated by one of the speakers; and the 
present writer can confirm from experience the reality of it. 

The more conscientious, humane, skilful and obliging, the practitioner is, 
the more he is punished, and his wife and family along with him, under a 
cheap scheme which places the single-handed man at the disposal of the stock- 
owner seven days a week and twenty-four hours a day. Nor has he the com- 
pensation of the private practitioner who at least has, in the public, but one 
master, and who can increase the capital value of his practice by building up 
the goodwill. 

On the contrary, in the Tasmanian scheme he is made to feel intensely 
that he is serving two masters—the public and the Chief Veterinary Officer, or 
his representative, and that between them he has no chance of pleasing both 
or of living a normal life. When the farmer does not want him the Chief 
Veterinary Officer or his representative does, so that in a country like Tasmania, 
where domestic help is unobtainable, his garden at times must stay untilled, 
his wood unchopped, and even his hair uncut. Much less is he ever at ease. 

The addition of clinical work to the responsibility for disease control 
multiplies the occasions on which—for he has no secretary—his scanty leisure 
is broken by calls to the telephone. If his physique is so robust and his 
enthusiasm so abounding that he can cheerfully bear all this, he may still have 
to reckon with a wife who can never have his company for any sort of 
social occasion. And this may be the last straw. 

An Appraisal 

So far this account has dealt mainly with disadvantages, which on occasion 
nearly broke down the entire scheme. But there was another and a brighter 
side. The opportunities for trying out new techniques and for investigation by 
means of autopsies and other means were unique. The clinicians brought to 
light several diseases—conditions which had escaped notice under a skeleton 
advisory service. Tasmania with its cool, moist, stormy climate, and its system 
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of ley farming, offers great variety in the field of metabolic disease. It is 
closely settled, the farms are generally small, the roads are mostly good, the 
distances on the whole are not great, and work is seldom hindered by stress 
of weather. For the veterinarian one great advantage, as compared with much 
continental service, is that he can almost always return to his home at night. 

Nearly all the animal diseases found in temperate climates in the Northern 
hemisphere can be observed to a fuller extent under the conditions of the 
Tasmanian scheme than in any other circumstances known to the writer. It 
is hard to imagine a better field for intensive and varied observation, and 
experience for the young veterinarian anxious to qualify himself in a clinical 
respect. The advantages to the farmer were undeniable and were often warmly 
acknowledged by him. The writer was often assured by farmers that the 
scheme was the best thing the government had ever done to help them in 
animal husbandry. 

Prior to the scheme, veterinary practice in Tasmania was at a low scientific 
and cultural level. There was only one veterinary graduate in private practice 
in the State, and he was mainly concerned with small animal work. 

The rapid and sustained increase in the demand for veterinary attendance 
under the scheme, and the agitation for another man when the veterinarian 
left a district, are proof enough of the good the scheme has done both to the 
primary producer and to the prestige of the veterinary profession in ‘Tasmania. 
With intelligent administration, a sufficient staff to allow every man the same 
period of leisure as other members of the same service, and adequate equipment, 
such a scheme for the inclusion of clinical attendance in an Animal Health 
Service could be a success for all time in Tasmania or any similar country. 
Indeed either such a scheme, or a scheme of subsidised practice, is an economic 
necessity in a country where, in the absence of wealthy classes the net income 
a veterinary surgeon could earn in private practice would usually be too small 
or uncertain to attract or retain a veterinary graduate. 

The writer cannot too strongly commend the opportunities for a rich and 
fruitful veterinary activity under such a scheme. Though coming late to the 
Tasmanian field, he was able to learn more and do more useful work for the 
community during his eight years there than in any former similar period of 
his professional life. 

When one compares the varied experience and the opportunities for appre- 
ciated service under the Tasmanian scheme with what is found as a rule in 
civil or military official service, it becomes easier to understand why we did not 
all walk out in a body as soon as the war ended and we were free to go. Some 
of us at least realised that we were taking part in a significant social experiment 
which, in spite of everything, we were loath to quit. 

The writer will never regret that on an occasion when there was an influen- 
tial movement to abandon the scheme he opposed retreat with all his might. 


Prospects 
There ‘is, alas, reason to be somewhat dubious about the future of the 
Tasmanian veterinary scheme. The old proverb to the effect that where there 
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is no vision the people perish, has as much application to such a veterinary 
scheme as to the fate of a nation. Or, if not perish, languish, and it might 
be better now to drop the whole thing than that it should drag out a half- 
hearted existence. And there has been little vision, so far, either on the 
veterinary or the lay side of the scheme. The inspiration was mostly used up at 
the start : too little was left for the follow through. There has been an evident 
failure to see what was needed and a lack of courage or goodwill to face the 
inevitable cost in men, money, and reorganisation. 

It is hard to say, of that failure, what proportion of the blame is due to 
the veterinary or the lay side respectively. But the writer must admit that it 
was partly our own fault. A disposition in some quarters to quarrel rather than 
persuade, and to threaten rather than plead, certainly did not help the 
veterinarians. 

On the other hand it seemed impossible at times with the advocacy at our 
disposal to overcome a lack of ability or even desire on the part of the laity 
to understand the extraordinary difference between an advisory service, only 
concerned with disease control, and an executive service which had to do every- 
thing. Our lay masters either could not, or would not, see that the veterinarians 
who had to do double the work were entitled to double the consideration, or that 
some men will not have constant work at any price if there is any alternative. 
But here again it must be admitted that this blindness was partly our own fault. 
A lay administration could not be expected to place great value upon the clinical 
work which they were probably advised was of small significance compared with 
disease control. 

Those who are familiar with the jealousy and the intrigue which seem at 
times inseparable from military and civil service, can best understand how 
extremely hard it is to get instant and effective support for a large, costly, 
generously equipped, and liberally manned and paid clinical veterinary service, 
within the narrow bounds of a State department of agriculture. And we know 
from experience that nothing much less than such a generously endowed and 
wisely administered service of the sort will attract and retain the best veterinary 
men in contented and efficient employment in that arduous and exacting branch 
of veterinary science known as general practice, with disease control to do as 
well. (If the writer seems to labour the point let it be noted that in 1946 he 
was the sole survivor of all the men who had been brought into the service 
since 1941 to run the scheme. Here are the reasons.) 

Such a service, in point of numbers, prestige and emoluments, would tend 
to surpass all the non-veterinary divisions of a department of agriculture, and 
we know that such would not escape the notice of influential non-veterinary 
interests ! 

In the course of audiences granted to the veterinary officers for a presen- 
tation of their claim for increased consideration, both the Minister and Secretary 
for Agriculture, on separate occasions, explained that whatever their sympathies 
might be they dare not suddenly recommend a large increase in the pay or 
establishment of one category of officers over the others. At once there would 
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be a clamour from those who formerly had enjoyed the same or a higher rate 
of pay. This, one feels, was true, and may have had more to do than we 
realised with what appeared to be the grudging recognition of our efforts. We 
could only progress slowly as our worth became evident and as public opinion 
demanded our support. 

The extent to which such public opinion had influenced favourably the 
attitude of the Tasmanian government towards the veterinary service by 1946 
was reflected in the growing willingness to augment our numbers, if only the 
men could be obtained. Efforts were being made, in the absence of available 
recruits in Australia, to get more men from England and we might have 
succeeded if it had not been for the intervention, by dissatisfied British 
veterinarians in Tasmania, with the British committee for overseas appointments. 

The result of this intervention was a ban in “ The Veterinary Record ” 
of Tasmanian advertisements for veterinarians. This ban was evidently 
prompted by the belief that nothing less than such a boycott would induce the 
Tasmanian government to meet the demands of the veterinarians for certain 
minimum conditions of grading and pay. Actually, events have shown that 
these conditions would probably have been met in time: in the meantime the 
effect of the intervention was to prolong the agony of the overworked clinicians 
and to maintain the main cause of their discontent, which was overwork. 

In a study of the prospects of any State clinical veterinary service one 
must refer again to the imperative necessity of admitting that in such a compo- 
site effort clinical work must be regarded as equal in importance to disease 
control. In practice much disease control is in fact exercised by the clinician 
who also does, on the whole, as much investigatory work as anyone else. Con- 
sequently equal recognition is the crux of the matter. 

At least this is true in Tasmania where a statistical analysis would show 
that, as regards the larger animals, metabolic and traumatic disease, left to 
itself, would cause more loss than zymotic disease. In one group of metabolic 
diseases alone, milk fever and lactation tetany in their various manifestations, 
complete clinical neglect would cause more loss than zymotic disease. The 
battle against epizootic and enzootic disease of the large animals in Tasmania, 
where nature is generally on the side of man, has been largely won, whereas 
metabolic disease tends to increase in ratio with intensive farming for higher 
production. 

Consequently it is not only anomalous but fatal that in a joint service for 
clinical work and disease control, where the former predominates, the practi- 
tioner should be made to feel professionally of lower caste, because of the lack 
of interested and sympathetic representation in the administration. 

It has been proved conclusively in the history of the Tasmanian scheme 
that nothing less than such an interest and sympathy will serve to protect the 
clinician, foster his enthusiasm, and retain his loyalty. 

Looking back over the disappointments and frustrations of the laborious 
years, the writer finds the fulfilment of the conditions here postulated as essential 
to complete success. An almost unattainable dream. Between the radiant idea 
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of what such a veterinary scheme might be, and what it actually has been, there 
is fixed the same great gulf that generally separates such a project from its 
realisation. 

Age cannot cross the gulf but youth may: the challenge is here. 


Safe Electrically-Heated Equipment 


Heart loss during operations, and the provision of warmth during con- 
valescence, are two problems that have always confronted the veterinary 
surgeon. 

The use of electrically-heated equipment has normally been avoided, owing 
to the danger of electric shock. During recent months, however, the Surgery 
Department of the Royal Veterinary College has been collaborating with 
Messrs. Windak, Ltd., of Poynton, Cheshire, in investigating the possibilities of 
producing low voltage electrically-heated blankets and covers to meet these 
problems. Electrical safety is given by the use of a transformer with a variable 
voltage output of 24 volts, 17 volts, or 14 volts. The use of low voltage is 
most essential in equipment of this nature, which is being used in close contact 
with animals. 

A blanket was successfully introduced into an ordinary cattle rug as a 
means of providing continual warmth to convalescing bovines and those suffering 
from pulmonary disorders. Following this, two covers were made, one con- 
forming to the size and shape of a normal operating table, and the other to fit 
into a kennel bottom. Both these covers were plastic coated, giving resistance 
to chemicals and permitting easy cleansing if soiled. 

Preliminary results show that where the heated covers are used during 
operations, the drop in internal body temperature is less than is found under 
general conditions. Post-operatively, they have proved more effective than any 
other means of providing heat, and, following the use of barbiturate anesthetics, 
detoxication time has been considerably reduced. 

A unique feature of this equipment is the type of heating element adopted. 
Basically, it consists of a woven gauze mesh of stainless steel 14 ins. wide. This 
is embedded in plastic, and the resulting wide, flat element not only ensures an 
equable distribution of heat over a wide area, but is also completely resistant 
to chemicals. 

Other possibilities with this heating form, such as electrically-heated 
bandages, are being considered, and, following a suggestion from the Ministry 
of Agriculture Laboratories at Weybridge, experimental work is being carried 
out on an incubator bag, controlled at 37 degrees C. and operating from a 
car battery. 
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